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Tuberculosis and
Sexually
Transmitted
Infections 
To the Editor: Mycobacterium
tuberculosis infection is a necessary,
but not sufficient, cause of tuberculo-
sis (TB). Infection with HIV is the
strongest known risk factor for dis-
ease progression to TB. In the absence
of HIV infection, disease develops in
5% to 15% of infected persons.
Unfortunately, the process of progres-
sion to disease is poorly understood.
We hypothesize that, in addition to
HIV, another sexually transmitted
infection (STI) also increases such
disease progression. Identification of
this STI might suggest new approach-
es to disease control. 
Several associations between the
risk for TB and lifestyle factors have
been identified (1). For example,
unmarried persons are at higher risk
than married persons. A correlation
between TB and body mass index has
also been shown; the risk of tubercu-
losis decreases as body mass index
increases. Whether these risk factors
reflect an increased risk for tubercu-
lous infection or an increased risk for
disease progression is not clear, how-
ever.
Risk factors for tuberculous dis-
ease progression itself have also been
studied. Several medical conditions,
e.g., hemophilia, kidney disease
requiring hemodialysis, HIV infec-
tion, diabetes, some kinds of cancer,
and silicosis, increase the risk of pro-
gression to disease (1). Another con-
sistent finding is that age affects risk.
Infants and children with immature
immune systems appear to be at high
risk for developing tuberculous
meningitis. After the immune system
matures, children appear to be rather
resistant to disease progression until
puberty; only 1% to 3% of infections
progress to manifest disease, and pul-
monary TB is rare. This resistance is
largely lost after puberty, an associa-
tion that seems causal. Dubos and
Dubos noted “In the majority of girls,
pulmonary lesions were first found in
the age group of 13 to 15 years, with
a striking relation to the onset of
menses” (2). Evidence that sex hor-
mones play a role in this loss of
resistance is shown by a study on the
effects of male castration on longevi-
ty (3). This study found that castrat-
ed, mentally handicapped patients, in
the first half of the 20th century in
Kansas, outlived patients who were
not castrated by more than 10 years,
mostly due to measurably lower TB
death rates. Although this finding
may reflect the direct effect of sex
hormones on the immune response to
tuberculous infection, we believe that
it is more consistent with exposure to
an as yet unidentified STI. The STI
hypothesis not only explains the
mechanisms behind the lifestyle risk
factors discussed above, namely by
confounding with sexual behavior,
but also why TB has ceased to be a
major cause of death in Western
societies.
In the Netherlands, deaths due to
TB declined consistently during the
first half of the 20th century. During
World War II, however, deaths due to
TB almost doubled, even before liv-
ing conditions deteriorated. After the
war, deaths due to TB plummeted,
falling almost 10-fold between 1945
and 1955, essentially before the
advent of effective chemotherapy (4).
Similar declines in deaths due to TB
were observed in other industrialized
countries during this period. No satis-
factory explanation has been given for
this pattern. Only a drop in TB pro-
gression rates could likely account for
this decline because, as for much of
Europe, the early postwar period was
a time of scarcity and housing short-
ages, which rules out decreases in
crowding and transmission as plausi-
ble explanations. This scarcity would
also seem to exclude nutritional fac-
tors as a probable cause of falling dis-
ease progression rates. However, this
epidemiologic history is very similar
to that of STIs, e.g., syphilis (5) and
may not be coincidental. 
Historic data on age-specific
deaths caused by TB from
Massachusetts, 1880–1930 (6), show
that deaths among women tended to
peak at lower ages than deaths among
men, which is similar to patterns of
STI prevalence. This “young women,
older men” pattern is found in most
populations in which TB is endemic
and appears to be caused by age- and
sex-specific differences in risk of dis-
ease progression, because these dif-
ferences are not found in TB infection
prevalence (7). Such a pattern would
seem more consistent with our STI
hypothesis than with a direct hormon-
al effect on TB disease progression
rates. 
The association between TB and
sexual behavior has rarely been stud-
ied, except within the context of HIV
infection. In one study, conducted in
Los Angeles, many HIV-negative TB
patients reported high-risk sexual
behavior (8), but in the absence of a
control group, this finding provides
only anecdotal support of our hypoth-
esis. Recent evidence comes from a
study on prison inmates in the United
States in which inmates who reported
a history of TB also reported higher
sexual risk factors than those without
such a history, although confounding
by HIV infection cannot be entirely
ruled out (9). 
Which pathogen may be responsi-
ble for the other STI? The association
of susceptibiblity risk with hemophilia
and hemodialysis suggests that it is a
filterable agent, for example, one of
the many herpesviruses. Many of
these are sexually transmitted, and
some, e.g., Epstein-Barr virus and
cytomegalovirus, have immunosup-
pressive properties and infect
macrophages, cells that are key in the
immune response to M. tuberculosis.
Viral strategies of evading the immune
system inside these cells may well
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create a niche for M. tuberculosis (10).
Our hypothesis could be refuted or
corroborated in several ways, for
example, by a case-control study of
HIV-negative patients infected with
tuberculosis. If this study refutes our
hypothesis, the idea that sex hor-
mones play a direct role in the
immune response to M. tuberculosis
would be supported. Such findings
might also provide possibilities for
drug development. However, if case-
control studies support our hypothe-
sis, attempts should be made to iden-
tify the pathogen. 
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Leptotrichia
amnionii and the
Female
Reproductive Tract 
To the Editor: Detection of new
bacteria, human complex microflora,
by using 16S rRNA gene amplifica-
tion and sequencing has been reported
(1). 16S rRNAgene amplification and
sequencing detected pyosalpinx,
caused by Leptotrichia amnioni, in a
patient whose samples were culture-
negative.
This anaerobic gram-negative bac-
terium has been isolated only
once before (2). A41-year-old woman
from the island of Comoros who had
been having lower abdominal pain for
6 days was admitted to the emergency
department of Hôpital Nord in
Marseille. The patient’s history
included type 2 diabetes mellitus
treated by metformin and laparoscopy
to explore infertility. On examination,
the patient had a pulse rate of 90 beats
per min, a blood pressure of 130/80
mm Hg, and a temperature of 38.5°C.
Her abdomen was not distended, but
diffused lower abdominal tenderness,
especially at the right iliac fossa, was
present. Blood testing showed
a leukocyte count of 7.7x109/L,
hemoglobin of 13.1g/dL, and platelet
count of 213x109/L. The chemistry
panel showed hyperglycemia (14.1
mmol/L) and elevated C-reactive pro-
tein (254 mg/L). Renal and liver func-
tion test results were all within normal
limits. Serum β-human chorionic
gonadotropin was negative. A com-
puted tomographic scan of the
abdomen and pelvis showed two sep-
tated adnexal masses, a 12x7x5 cm
mass on the right and a 6x4x2 cm
mass on the left; the patient was
referred to the gynecologic surgery
department. Gynecologic examina-
tion showed greenish, purulent vagi-
nal discharge and a fluctuant mass in
the pouch of Douglas. Uterine cervi-
cal motion caused pain to the patient.
Transabdominal and transvaginal
ultrasound scan showed a 10x7x5 cm
homogeneous liquid mass in the
pouch of Douglas. 
The patient was taken to the oper-
ating room and prepared for surgery.
The gynecologic team performed a
laparotomy that showed a 5-cm, left
hydrosalpinx and a 10-cm, right
tuboovarian abscess adherent to the
uterus, sigmoid colon, pelvic side-
wall, and pouch of Douglas. The
appendix and other viscera were nor-
mal. The adhesiolysis led to the rup-
ture of the abscess and discharge of
clear greenish pus, a sample of which
was sent to the laboratory for culture.
Antimicrobial drug treatment was
started with intravenous cefazolin,
gentamicin, and metronidazole. On
the first postoperative day, the patient
was afebrile. Oral amoxicillin plus
clavulanic acid was administered for
15 days, and oral ciprofloxacin was
administered for 20 days. The patient
was discharged on day 7 of hospital-
ization and was well at the follow-up
examination 1 month later.
After Gram staining, a sample of
the abscess drainage was injected
onto Columbia agar with 5% sheep
blood (bioMerieux, Marcy l’etoile,
France) under 5% CO2 and anaerobic
atmosphere. Antimicrobial suscepti-
bility of the sample was tested by an
agar diffusion method (3). A drop of
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